Epigenetic plasticity following early stress predicts long-term health outcomes in rhesus macaques.
Early life stress has been linked with poorer lifelong health outcomes across species, including modern and ancient humans. Epigenetic mechanisms, such as DNA methylation patterning of stress pathway genes in stress-responsive tissue, may play an important role in the long-term health effects of early stress across species. The relationships among early maternal care quality, DNA methylation patterns in a candidate stress pathway gene (serotonin transporter, 5-HTT) linked region in blood DNA, and adult health outcomes were examined in male and female rhesus macaques, excellent models of human health. Male (n = 12) and female (n = 32) infants were observed with their mothers for the first 12 weeks of life and 5-HTT linked DNA methylation was measured in blood at 12 weeks of age. Approximately 8 years later, health-related measures were collected for the 25 animals (6 male and 19 female) that were available for study. Health composite scores were generated using factor analysis of body condition, body weight, and diagnosis of diarrhea during the lifespan. Better quality maternal care predicted lower 5-HTT linked methylation at 12 weeks of age. Lower 5-HTT methylation, in turn, predicted better health composite scores in adulthood, including better body condition, greater body weight and absence of lifetime diarrhea. These data suggest that the epigenetic regulation of 5-HTT may be one biomarker of the link between early stress and lifetime health trajectories. Future studies will examine whether epigenetic signatures in modern and ancient human DNA lends insight into stress and health and natural selection in human evolutionary history.